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70.16 and Section 607 of the Administrative Instructions under the PCT). 
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nal application No. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained iirffir international application in written ftSrm. - 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

I | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



5. 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 




Novelty (N) Claims 


YES 


Claims 1-6 


NO 


Inventive step (IS) Claims 


YES 


Claims 1-6 


NO 


Industrial applicability (IA) Claims 1 -6 


YES 


Claims 


NO 




2. Citations and explanations 




Claims 1-6 




Document 1: JP, 4-97841, A 
Document 2: JP, 5-2091 16, A 
Document 3: JP, 9-142455 




The packaging material described in documents 1-3 do not differ from that of the inventions set 
forth in Claims 1-6 of this application in the fact that they use paper as a base material and are 
laminates of straight-chain, low-density polyethylene. Persons skilled in the art can establish 
various numerical limits on average density, peak melting point, melt flow index and the like of 
straight-chain, low-density polyethylene as needed, and these parameters that are set forth in this 
application lie within the scope of the various inventions described in the cited documents. 
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(54)Title: LAMINATED PACKAGING MATERIAL FOR PAPER CONTAINER 




(57) Abstract 

A paper packaging container prepared from a packaging material comprising an outer thermoplastic material layer, a paper substrate 
layer and an inner thermoplastic material layer, wherein the inner thermoplastic material layer comprises a linear low density polyethylene 
and has the following characteristic parameters: an average density of 0.900 to 0.930, a specific peak melting point, a melt flow index of 5 to 
15 and a swelling ratio of 1.3 to 1.8. The use of the packaging material allows easy filling and packaging to the paper packaging container 
and quick heat sealing, and results in a more tough ly and strongly sealed container, and the material can be used for achieving good sealing 
independently of the temperature of contents and thus for maintaining the fragrance or quality of contents. 
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tfe^U 0. 9 0 0-0. 9 1 5, $?£L.<teO. 90 5-0. 9 1 0©?i^E 
8 8 — 1 0 31:, £?£L<te9 3-1 0 3 < C<75tf-^gi^ 5~2 0©^h7D--f 
5 >^yiP7^ 1. 4-1. 6®^i'J>^ (Swe 1 1 i ngRa t i o, SR) R 
#2 0 — 5 0 ^m, $?£L<te2 0 — 3 0 //m(Djl©<7)#t£A^-^£WU 

^U>£4>&<£fc^rU 0. 9 0 0 — 0. 9 1 5©M£ 8 8 — 1 0 3°C(Dt: 
10 -^M, 5~2O0^1/N7P-f>f7^X, 1. 4—1. 6, £?£L<tel. 45 
-1. 5 5(DX^7ai'J>^ (SR) SlD?2 0 — 1 0 0 ^mCD/ljlCD#'I4/\ 0 ^^— ^7$: 

WT£«{£^^Ux^U>£^&<£t>^WU 0. 9 1 0-0. 9 3 0, $f^b< 

o. 922-o. 927 <D*m&m* ^mM^mmmimmz^ 1 1 5 t;£U:© tr 

— ^BhSU 5~1 5. ffJb<H9~l l©^;i/h7D—r>f7 7X> 1. 3—1. 8, 
$fSb<ttl. 4 5-1. 5 5(DXiyx.V>?m(D&&;^*-?%m^&^£&W$kt 
20 t§fe©^5 0 
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^t"liB§IKf@|llT$)^) 0 

10 

z\<D$gBM\z&^Tm^zz:£&^z>mmihVTte, ^77h/t^bi^ 
e>n> ffin^c3ts<hfg®:7Ki4^j6bn^o ^(DmmtL'X. w (fbl) , cu 
bl) . mt^m^(Dpp^iDi±m (duplex) , ov— zi—vmMMm^^ 

itm (MB) fciztffrt)^ Z\<D^mz&^TU-ftVVb£.\,\ 

20 z\<Dfm\z&z>— mm(Dm,&mmmzte. m*(D2<Dvmm\z&&mnm<D^wm. 
m&m®mizti^---tz>*hvv7°7--7°-t)m&Tz>o mmjizit, m^m-^om 
Uis—Mz^i <o ^zL—y-mztim l z (DmtfaizfattWQ&jm isT&W(Dwmjjmzm 

-8- 



WO 00/44632 



PCT/JPOO/00340 



ffi*. 8 ftffifcfc &Zj$M'?2>m£s m 3 0t^t«k o lz. 2 0,2 0 ©iSMv-JU 
S&ttC&ttS^fojeB 2 0a £#Sff ^l*)Jf 2 6 CDJ§£MEFpfl£^ffltC7. h u 

5 B4EHC^-Ti-5^ &Mm$slZ 2 mzf)l?-f 2 9 a, 2 9 b £i£tt£7c#>K:, 

^§5§sH GI3t±®) tcKii?L2 Ob, 2 0 ba^£Sft-£(DJt3I?L2 Ob, 2 0 b£ffi 
•5 \Z7s V U y ^—r/nv^-2 8 ;W»|*lJB 2 6 KBA»£aTWS. 

m\z. ^5iat^-r<fc-5{c, h 3 o •%%m%tz&\z, m-w&m. m 

f&±®) izmmn 20b, 20 bmtf&zn-^cDnmii 20b, 20b *m.? <k 5 \zx h 
10 u y -7° 7^28 2 6 tro 

PE, Ifl/y-ftk'ZJ^^ (EVA) mf74*y^—frZmi&lfch<Dfr*> 
ftS. ^©LLDPEH Z\(Dmi<Dlf?-^^mM(D&^~C. AU TJItMft^WMtt** 

tfetfb, 0. 9 0 0 — 0. 9 1 8 8-1 0 3t©tf-^, 5 — 

20<D*)lh7U — (>^y?7^ 1. 4—1. 6 ©y^rnU >^ (S R) ]Rtf2~ 1 
5 ymOlJf©#tt/t7^-^^tt2.t)TOl)„ u©LLDPE©«j:D, m 
ML,tBLTt)IrtiipIW«4I^l^ ©A* U 7JB izW&Z^Z Z\ £i)*V£Z> 0 

^i&c&i ism u ^(Dm&mmtu&a 

&<£t>f£*rU 0. 8 9 0-0. 9 2 50¥^, 8 8— 1 0 3V.(D\£— ^Bt&, 
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1 0-2 0<D*)lh7U—^ f^ry^X, 1. 4-1. 6<7)X^x'J>^ (SR) mS 
10-2 5 iim©lI©#tt/t7^-^^tt§fe©T*-5„ Z(DLLDPE<DmmiZ 

#U^- (EVA) ^ X^I/>-^^^U;l^t^;i/*fi^#:©^Fa1^M-r^>T 

^L^T-r^-y-r- (io) ©-^^^ffl^T, ^ne>(D^s^^«stbTiis 

>^ta^^$>K). z\(Dwmft&^mm^mm*(Dmm.\z&^T. -o*m^ z\<D-i 
15 >3rMhtm~?z>7 >ti-mmiz^i£n&i&ftt-mtim<Df$.ft w%.& -r a 

z\<D5£w<D%m^mQmz£>^T, ^mmm:mzmMznrzm^wmmm*^t5 0 
20 mz. ftmviztt-rznm <mm, nmvk. izmntzmmmm^jjL 

(LLDPE) , ^S^ , JX^U>^Ux^U>^Cj^aiL^^^A^^ 

Tabs. 

U X^ U < <h fc-^r U 0. 900-0. 925 Wmsm, 8 8 
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~10 3T:, &$iV<l*9 3-1 0 SrcDtf-^Sl^ 5~2 0O^N7D-f>f 
y^X, 1. 4-1. 6<DXV3:i)>!fm (SR) RtJCi 0-2 5 um, ff£L<tel 
0-2 0 MmCOBiSO^tt/N^^-^^Wr^fecOT^^o ^©^^fflT^^id 

io #s (evohi) . -r-tu>m* ^mitM^^yy^ovK, mmt^-V^yn 

15 mz^zmz i o 0-5 o o o a^v<u2 o o~i o o o Anm<Dmmm&, m& 
mm, xrty?v>>/, ftmtm. y'^x^it^mm (pcvd) mz^xmm^it^> 

Mlg. 1 0 nm~ 2 0 0 nmfita5§ ^ b < > Z(DmJttz£>\,^Tl± 2 0 

-11- 



WO 00/44632 



PCT/JPOO/00340 



10 -y^uy7A)VK, 6 10t-fP>7^;!/A > 6l2t^fD>7^JK llt-<D>7 

fc£ WffmVfo (Si Ox) , B8^7JU5-»7A, iftOv^A, Bfe^X ^Hfcv 
^t'-A^#(DK-^*fe X/\ Q ^U>^?£, ^X^b#M^ (PCVDft) ^ 
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iz^xmmm^m^r^z\nz^xms^t^z\t^x^^ 0 ±$mz&ux* mmtit 

momWmoimiZ tVX\$. ^tSJV)T-&&%Z>1tlib\Z. 1 0 nm~2 0 0 n 

mM5^i«b<, mz, Z\<D5ffl\Z&^X!tt* 2 0-1 5 0 nm&^MSbV*. 
±I51C43^T, MSSSti\^S(Dmmm(Om^i)^ 15 0 nm^l>t > mz. 2 0 0 nm 

±3&l,1t/VJTm\Z» SfSL<tt, 5~15/imOll^D, 5cc/m 2 24hratm (23^ 

XfI/>^<t i bMU 0. 9 00 — 0. 9 15, ^L<«0. 90 5-0. 9 
1 88-103^ £?£b<te:9 3-1 0 S'COtf-^IB^, 5-2 0 

<D^;i/h^P — f>f7^7, 1. 4—1. 6 07^i l J>^$ (Swe 1 1 ingRa 
tio, SR) ^2 0 — 5 0 Mm, £?i:b< te2 0 — 3 0 mCDSff A° ^ ^ — 
15 ^^ft^). 

U7-^ l. 4-1. 6<D7,^x'J>^$S (Swe 1 1 ingRa t io, SR) £W 

w< -^vyjx&ftrmmzmmmm&m^, mvto<D£fct\sX#m*fflcrz 
20 imtmu z.oymuz&tfz>xv*v ^h7P-wh (mfr) aost 
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1 0 — 0. 9 3 0. £?£L<te, 0. 9 2 2-0. 9 2 7®«t, iiMUS 
mz£2>115X:EJLt<D\£-9mj£* 5-15, B £b< U9 - 1 1 <D*)V h 7U — T 
>5^^X, 1. 3-1. 8, £?£b<tel. 4 5-1. 5 5, <£W£L<tel . 5R 

l*(Ct°- >7<Dm^ 1 1 5t:^W«[j:0. 9 2 0^±T*-5^^0. 
mk&<n\i->7<nW&. i sr^A^O^^^O. 9 15^ 

10 »^^i^^tt^«» l Jx?l/> (mLLDPE) ^^<<ht>^WT^ 

EM{^i«^©K D a D« rx^Urt-j , ?rh, x^y>-^rk*;p (ex 

XONCHEMI CAL) ttglCi&Sfc rx^-tf^ h (EXACT) J , «K W - T 
20 (DOWCHEM I CAL) *t§!W>i&&£ r77^-r>f - (AFF I N I TY) , 

i§q a p£ rx>y->? (ENGAGE) J ^(D^^Diz>M^^ffl^Tfi^b/cX^U>- 

4£fflT£ CI <hd«T#*. Sfc, mLLDP E^-e«±tE^'l4/\°^ ^-^ d <h^HS 
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*^^^enT^rdg^^ux^i/> (ldpe) omz, ^m\zMr^wsL m 

5 tM£ jfigHfc ffifSSttfefta {Cffitl^^g^^UX^l/> (LLDPE) , 4^ 

■7»K^tl^)f£^^UX^l/>CO^<hLT«0. 91-0. 9 3g/cm s t^ 
£. ^itLT{ilxio ! ~lxio 8 , Mh7n-Kh (MFR) <hbT«0. 
l-20g/10minm i&fc, ffla&Oft 

mLLDPE©^^ Dir >MS«, S^£fc&&t]£- (i^^HM h) H £ 
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x^i/>iatt/7^ xDm&ktmzi-z oit%«b<, msznrzJL^-u 

>-a^Uy J >&M&fa(D&m.t IsTlZO. 9 0 0-0. 9 1 5g/cmWK, 
£Wi;b<te, 0. 9 0 5-0. 9 1 0 g/cmTO. 0. 9 0 0 g/c m3ct £/h 

5 $ \,*m£-cYt7 j )w±tfamr?<Dmu— )Wt$>7 * )vi±vm o tt^s< /^/d^T^-s. 

0. 9 15g/cm3iOfcil^gT11 7>f ;i^A©IBKffe^gia^--;Mte&^ 
0, i*WH4*^TTS*^-e*5o 5^1tbTttlx l o 3 ~l x l o\ *)\,h7U— 
U-i h (MFR) i:LT«3. 0~30g/10min, iD^L<H 10-2 0g 
/10mint*5 o tf-^Si&Wu 8 8-10 3^ £F£b<te, 9 3-1 0 3^1: 

10 

^HW^'Jxf 1/>^M< tfc^f l, 0. 9 0 0-0. 9 1 5, &?£L<teO. 
9 0 5-0. 9 1 0©WE 8 8-1 0 3t:, £?£L<«9 3 — 1 0 3X:(D¥—7 
BL£U 5~2 0©/Jl/h7D--f>f7^^ 1. 4—1. 6<DXiyjLV>tfm (Swe 
1 1 ingRat i o, SR) Rtf 2 0~50ym, £?SL<te2 0 — 3 0 AimODJM 

*?n±>ffl&&m\,*Tm&LtzX.^]s>- a*ls7 4 >&m&#;^ x'Jl/^+M' hM 
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* * p-fe >mmxm^ £ ntz.x.9- uy-a^-uy^ y^m^m^-)v^m(D 

it. 5 5~7 5fi-ft%, «fcD0?£L<«5 5~6 5MM%X^^ 0 &m(Dmm£W-> ft\Z 
5 5 0fi»%*^T1^^^'l4^»«»'l4^#^nT\ 6 5SS%T«U Unite, 

fST*SSfeJH=»^^3 (Mw/Mn^3) , M/&M£^U SHMBSSWKlfcfctf 

^3^#J5/-;i/te£ffi£>£ £ 

-17- 



WO 00/44632 



PCT/JPOO/00340 



io mzisn%z-<Dmn\z&n&m&^(Dm\-z. ioissggsggg C7>t:-x^-r-7\ v- 
-mw&mzm.^trc t>nz>z\t. z\ om&. ^^m^m^^mmmm <o \z 
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15 y^x ^v^u>, ^u^^xx ^'j-fv^>, x5 L u>-^^^u;u 
BfcHcS^fc ^swix^u^-r^ u;i/^a-&#^^x^-i/>i^tSfn*;i/#>^<i: 

bTtt, iwtn F7^7$*-hm\z&^T&mtsft%2imtftmvu$>&mm 
^jjix^ji^^mm, tfV7*}*%k&mftu ^jnm^-ji&mmm. x^+vigt 
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mm2 2. mmvm *iwmmm 2 3 . a urn 2 4, tmmm2 5, m^m^mm^ 

^UtttHU u—7\z&Q3fflffi*i&1tmu xh^yy°^-y°2^xhVyy°^— 
y°yy°V y-—$ 3 iz& v, ^fa^r^cDH^a^U MJ»4rt^f^x 

15 > h 8 i~<£ t) ^rL-y^[pjto-;n^ d©^oL-y^^§§ 1 e^ts^-r^s;* 

20 ^ y y'&mom?, y 7^-f)^)V¥- 1 4 \z& D«^88®^^SfSg 1 1 

-So 

zpm^vt<Dm®!&&mmr&mmnj:Lfzffig$gmy* y >9m.^mm^,M^x\ 

25 zimmizmML, ^<D^^^m.oywmz^ xm 0 &Zhmmmmz<t v mmm i> 
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6iO (A) *5ck^ (B) \Z^ 0 (A) ©flUTm, rtl^^U X^U> (HDP 

E) ^b^W3 2 <h, Ilc^^lCcfcS^— ;U®SOMfi!lii3 1 , 3 2 h<Dftffifcfr 
10 SfcS. (B) <DffiffiV\t* ^iJxXrJl/ (PET) ^b^^^Jl 3 2 dCD 

^HJtck§v-;i/ffiSW2jiMfiW3 1 a, b> 3 3 a, h ^(DWMW-^^U^> 0 

^-o>a& pi*^> is^p n D> ^ffip D D> mn. tmm. -r>=K ^ 
<mmi-i> 

HW^UX?l/> (mLLDPE) <hffiffiffiK«fcSi^£3j?UX^>££:7V> 
1. 5©X7x'J >^]R<tfl 3 Mm<OJiJPa)g^f!lg$:^]HtffttiLbT, ^^n-fe> 



-21- 



WO 00/44632 



PCT/JPOO/00340 



m^m^Ltzm^^ z m^^<Dmm^m.^)jL^]y> (itilldpe) tni±mz& 

^li^'Jx^l/^^l/X^LTO. 9 0 7<DW-*&B8Z* 9 6^ <2tf— 7il&> 
1 4<0*)Vb7U — O'ryZX. 1. 5 <DX*y*. U >^Rtf2 5 mCDjf |?<7)g|*] 

(W|B#(C, MEEmz^i&mm^ U 1/ > (&g?= 0. 92 0g/cm 3 , MI=5. 
1 ) <£JS£ 2 0 MmTlKS** 3 2 0 g/m 2 ) JnlCWHJiag 3 3 CC KTWan 

io Tm&ft<Dm&i&&m-#v oiilldpe) t.Mm^\z^\^mm.^)^v> 

t^^l/>FtTO. 9 2 0®?«, 9 9°CC0ti— 7Bt&> 1 7©^l/h7D — T 
2 X, 1 . 5 »7 jc U >ZWBiXS 1 2 u mCDJBJP T&»t^Wffi1£|5flsWB£ig 
SfiWPttJ b bT» $Ui bTEl 1 ^tTfiWi«B£©^bfe^©^^^S 0 

<mffimi-2> 

t)K)\Z, * 9 n-fe >«T?a^ b^c^V *OT»5MU©^{£^# 'Jlfl/> (mLLD 
20 P E) iitffi&Kcfc U If^>t^7V> KLTO. 9 15 9 5 <c 
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tcy^X-7i>i^t:^*ri-evU3>^^ (SiOxCy) &MMlsfcvjTyj jia 

<it»!ll-l> 

^UX^l/> (B&=0. 9 2 0g/cm 5 , MI=5. 1) ^fflV^c^J^k mm 

io i-itmmzmt. ^\z7Vy&M<Dffi?g&&imr2>o mz. &*>nzim&Bia& 
wm\zm vxmmm t mm^zmmr z> 0 

<tmmi-2> 

mmmnzte^T, mmmmti^xMrnmiz^^m^^^^y (mm=o. 9 
2 0g/cmi mi = 5. 1) &mi\ m^m^mmmmtLx-<>yp—>3>m 

<J£WJl-3> 

1-1 iz&ux. mftm<Dm»JW:mtn<Dixt) viz, a±>mmxm^v 
20 fcmr*ft?sftiti<Dfflm&m#v (mLLDPE) tm&mz&zisffimtfv 

X^l/>££:7»FLT0. 9 1 5(W^5E 9 5°C<Dfc:-^Si£, 17CDpOUh 
7D-<>f;^, 1. 3©7>^a:'J >^M'l 8 w mCOSjpCD^pTMttW^ffl 
V^cil^J^L ^it&W, MlZZfVy2m<D!im&&ftmTZ>o It, #b 
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1 - 1 , 1 - 2 , 1-3 httMiM 1 - 1 , 1-2. 1 - 3 <h£, l!B«y 
5 fll*_fc£ «^l-2<hi:b^Jl-2<h^lt^rr§<h, IWJ 2 Tte, fflSS'>-;K3D 

d^^tEbTi^o mz, mkis-)i<Dis-Mm\zm\s-z\$. mmm 1 - 2 ^jtt^j 

w?z> a -^(Dmm. $m^>-)Wk\zmnT^z>o 
<mmm2-i> 

1 - 1 tmfflz, iibT^ 1 mz7&tntmmj&(o&R<Dm®tt&&%>o 
15 ^^w^wr, m2 0^-r^s«tHncT» %z6miz^tffiimi£<D7.hVvzfT 

Dt >»I^LitiU^l^^ ©iff^ ij l/> (mL 

ldpe) tmf±mz£&i&&m^jjL^u>h*-ju>bi,To. 9 1 sows, 

9 6"C<£>lf-27Bfc^U 15©^^h7D — O^y^X. 1. 4 9<DM*V>i?m<D 
20 ;i/®SSPETy ^;PA®tc^l^aiLT^LT'>-;W®ii/P ETi/y-;W 

Jifr£>&£ 1 Ommif'SWlSJlX h U y y^-^Ta&S. ^£ttfc&^Ra^S^+©|ff 

<*»!l2-2> 
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timz, ^^u^ymmx^vrzm^^m^inommimm^^uy (hilld 
pe) tmj±mzj:^i^m^ i Jx.^uy^^\y>^Lxo. 9 1 5<o^mm. 9 st; 

\z i»>— ; we w ut, 8 0 % ^-;waffi^«*«j£^o 

<H»!l2-3> 

10 iC^XviijMt^^TM^W^Uzi^tt (S iOxCy) &MMVrc/VJT 

7>ov&&m^itz.£m>. mm\2-i£mmiz®M, jz\zzrv>y>?M<Df&£m&&*: 
f«r*. wiz, ^n^mnm^ms^m^mizmvxmmmtmmiz%mir^ a 

<nMm2-i> 

mmM2 - 1 \z&^t, m^m^mmmm^.zmmmmtvxm&miz^i&^m. 

15 *'JXf^> (ffim=0. 9 2 0 g/cm 3 , MI = 5. 1) &m^1tZ\£&M.* WSM 

2-itmmzmt. ^\z7Vy>7m<m&&^*maftz>o n\z. n^n&nsmm 
mms&mjmizM vxmmm t mtazsmrzo 

<Jti££i|2-2> 

mmm 2-1 \z&^x, mmmm t vxmj±mz&z>i&®m# U x^p u > <mm= 0 . 
20 920g/cm , < mi = 5. i) mmm^immmmtLx-(>y u~ya > 
mz& o u u ytjm&mmtzm o ^b-frfc 7 ^ ^fc z. tm-> 
mmn tmt&zmt. mz^vyzmm^^&vmt*. mz. nztizm&m 
^mf^^emzm^xmimtmmzmm-^o 
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<J£«y2-3> 

nmm 2 - 1 . mp^m (Dfmw&w&<Di^t) <o \z* * ^ □ -t >M*£Tfi-£ b 

7t^i^*^^U«^ig;^#UX^U> (mLLDPE) chiiiffi&tC^fg^^U 
X^I/><i:$:yi/>KUTO. 9 15©?«, 9 5°C(7)t:-^gl^ 1 7 <7Wl/ b 
5 ^ a — {y^yZTs. 1 . 3 <DX V x ij y>f*£B£& 18/i m©® J?®^ nMtt^&ffl 

<itW!|2-4> 

2-1 izis^T, *mnz£zx h u y y^r-y©f^b o ww^ux 

10 ^)l> (PET, 7 ; EJ1/77XPET^) ^TLD P V&$m\zWmi,td6&lt(D 

wt&o mz. %^n^m^mmms^mm\zmvxmmt.nmzmmt^ 0 

mmm2-i, 2, 3titm^2-i, 2, 3, At.*. ±M(Dwmy~)v<D^-)v 
^MiHtm:y-;^^iwr§ 0 *-©*s*, mmmiz^xitm^omnx 
15 ^5 c tmimvrz. mi£ 2 - 1 ^itwn 2 - 1 t&itm-z 2 - 

lTfteu «6(6'>--;i/(D'>-;unJtaaSI5ffl*U 0 o^^^^EOT^frs^iHS- 
— ;i«g»cwuTtt, ^imi 2-2 timm 2-2 .h^tb^T-s 3 0 ~ 4 0 %^mv 

Wfc. Mfc, ^»02-l, 2, 3tJttSEW2-4tS:JttS5Lfc«^, SS2EK;:<J:5^ 
20 «E»^fflVifc^JS«lQgSSK«, 7 0%m&Thm^-)\%Vti\z&rt&i/-)l^&fi\ 

<mm3-i> 

MEE.ffiZ£Z>1&&&# ij X^I/> (^S=0. 9 2 0g/cm ! , MI = 5. 1) £j» 
$ 2 0 wmTlgSfcf (i«= 3 2 0 g/m 2 ) ±KlttPffii&g3 3 OT^Tmtn-^V > 
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pisTmmvmmmm&mm-rztmz. ^\%®&. tmMo>pmam\z. o. 92 

5 (Dw-mmm* ^M^mmmi^mz^ 1 1 6 toe-^a* 1 0 <d*jv hyu— 

-iy^vZT,, 1. 5 ©7.^7 01 U>^CD#14/t^^— ^^ft§mLLDPE53 5 
<3SJ6093-2> 

HS&0y 3-1 £;B^T> rtffl!B»oIMi4tm«©mL L D P E Of^b 0 fc, ^ ^ P-fe> 

M^Ta^byc^v^^?a^^<»^{£^m#ux^i/> (hilldpe) ^eh&cij: 

15 51 1 8t:©tf-^]M^, 110/JI/h70 — O^V^X, 1. 5©X^xU>^$ 

miiimfflz&tts ^zmnmmm&imT&o mz, nzn&m&m^mms®M&m 
izmisTmmtfflftzmffir&o 

<mmm3-3> 

20 $mm 3 - 1 \z&^T, famm psmmmmvmi. ldpe ©f$b on, o . 925 
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(A) A modified polyethylene terephthalate layer containing 3-20 mol% of a copolymer 
component; 

(B) A polyethylene composition layer comprising; 

(Bi) 70-95 wt% of a resin composition comprising 90-50 wt% of a linear-chain and 
low-density polyethylene and 10-50 wt% of a low-crystalline or amorphous ethylene- 
ct-olefin copolymer and at the same time, at least a portion of either component or both 
being graft-modified with an unsaturated carboxylic acid or its anhydride; 

(B2) 5-30 wt% of a tackifier resin; and 

(C) A crystalline polyethylene layer formed in the order described. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a laminate showing excellent sealability and interlayer 
adhesion. In particular, it pertains to a laminate suitable for applications to form a heat-sealing 
inner layer of hot-filling package containers comprising paper, aluminum, polyester, etc., as a 
base material. 

Prior art 

Multilayer paper containers have been widely used as containers for fruit juices, yogurt 
drinks, etc. Those paper containers have a heat-sealable resin layer laminated as an inner layer to 
carry out heat-sealing at the time of packaging. In this case, an aluminum foil layer may be 
formed first as an inner layer of paper containers to give gas-barrier and light-shielding abilities, 
and a heat-sealing resin layer may be formed inside that inner layer. In any case, the heat-sealing 
resin used in such applications has been mostly an olefinic polymer. Olefinic polymers have not 
only an excellent heat-sealing capacity but also other excellent characteristics such as excellent 12 
softness, no pinhole generation after bending processing, etc. Such heat-sealing layer is also a 
layer coming into direct contact with the contents such as drinking products, food products, etc., 
and in this case, olefinic polymers have shortcomings of a tendency to adsorb flavor components 
and depending on the kind of contents packaged, to change the taste and flavor. 

On the other hand, polyethylene terephthalate (abbreviated to PET, below) shows an 
excellent property for the contents to retain their flavor, but its heat-sealability is poor, and 
consequently, it has been unsuitable for use as an inner layer of paper containers such as those 
described above. In addition, in the case of modified PET containing a significant amount of 
copolymer components such as isophthalic acid, etc., the heat-sealability is better than that of 
PET, but its softness and pinhole formation resistance are inferior, and consequently, it is not 
suitable as an inner layer resin of package containers requiring bending processing. Therefore, 
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the present inventors researched concerning a heat-sealable material having the excellent 
heat-sealability and flavor-retaining properties of modified PET and at the same time, with the 
shortcomings of modified PET of poor pinhole formation resistance, etc., alleviated. As a result, 
they found that the above shortcomings could be alleviated by forming a laminate comprising a 
specific 3 layers, and the laminate developed was suitable for lamination with materials such as 
paper, aluminum foil or plastic films of nylon or polyethylene terephthalate, and they applied for 
a patent as Japanese Kokai Patent Application No. Hei l[1989]-272,400. 

According to this patent application, it was possible to prepare a laminate suitable for 
packaging food and drink products, and especially, the laminate prepared was excellent as a 
packaging material of various applications because it could be laminated with paper, aluminum 
foil or other plastic films. However, when it was used as a packaging material requiring 
hot-filling, the bonding layer was found to be deformed in some occasions possibly due to 
insufficient interlayer bonding power at high temperature. 

Objects of the invention 

The present inventors considered the situation described above and researched to improve 
the high-temperature interlayer bonding power of the 3-layer laminate of the above prior 
invention applied for patent while maintaining its excellent advantages. As a result, they found 
that the object could be accomplished by slightly modifying the intermediate layer, which was a 
bonding resin layer, in the prior invention applied for patent, allowing it to contain a linear-chain 
low-density polyethylene in addition to a low crystalline or amorphous ethylene-a-olefin 
copolymer as an ethylene copolymer resin component and carrying out at least partial 
graft-modification of either of those copolymers or both with an unsaturated carboxylic acid or 
its anhydride, and they arrived at the present invention. Therefore, the object of this invention is 
to provide a laminate suitable for packaging food and drink products having flavor, especially 
packaging by hot-filling. 

Another object of this invention is to provide a novel laminate, which can be easily 
laminated with paper, aluminum foil, plastic film, etc., and used to form paper containers having 
excellent heat-sealability, pinhole formation resistance and a flavor-retaining property. Still 
another object of this invention is to provide a laminate having excellent interlayer bonding 
power, which can be easily prepared by using a co-extrusion method. 

Means to accomplish the objects 

This invention is a laminate characterized by comprising: 

(A) A modified polyethylene terephthalate layer containing 3-20 mol% of a copolymer 
component; 
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(B) A polyethylene composition layer comprising; 

(Bi) 70-95 wt% of a resin composition comprising 90-50 wt% of a linear-chain and 
low-density polyethylene and 10-50 wt% of a low-crystalline or amorphous ethylene- 
a-olefin copolymer and at the same time, at least a portion of either component or both 
being graft-modified with an unsaturated carboxylic acid or its anhydride; 

(B 2 ) 5-30 wt% of a tackifier resin; and 

(C) A crystalline polyethylene layer formed in the order described. 

The modified PET of this invention used in a layer directly coming into contact with food 
or drink products when the laminate is used as a packaging material, that is, the heat-sealing 
layer has 3-20 mol%, preferably 5-15 mol% of copolymer components in addition to ethylene 
glycol and terephthalic acid units. The copolymer components may be on either or both sides of 
the ethylene glycol and terephthalic acid units. Specific examples of such copolymer components 13 
include aromatic carboxylic acids such as isophthalic acid, phthalic acid, 
2,6-naphthalenedicarboxylic acid, p-oxybenzoic acid, etc.; aliphatic or alicyclic carboxylic acids 
such as adipic acid, sebacic acid, cyclohexanedicarboxylic acid, etc.; and diols such as propylene 
glycol, 1,4-butanediol, 1,4-cyclohexanedimethanol, diethylene glycol, triethylene glycol, etc. 
The use of isophthalic acid, 1,4-cyclohexanedimethanol and diethylene glycol among them is 
optimal. The melting point of such a modified PET is in the range of 205-240°C, and the 
intrinsic viscosity is in the range of 0.5-1.4 dL/g, preferably 0.6-1.2 dL/g. If the content of 
copolymer components is less than 3 mol%, the heat-sealability is poor, and the seal strength 
after heat-sealing is low. On the other hand, if the copolymer component content is over 
20 mol%, the softness, elongation, etc., are not satisfactory, and it becomes susceptible to 
pinholes and damage after bending or folding processing. 

As an intermediate layer, a polyethylene composition layer (B) is formed adjoining the 
modified PET layer (A). This polyethylene composition layer (B) of this invention comprises 
two components, that is, polyethylene component (Bi) and tackifier component (B2). The 
polyethylene component (Bi) comprises a linear chain and low-density polyethylene and a 
low-crystalline or amorphous ethylene-ct-olefin copolymer, and at the same time, at least a 
portion of either or both of them is graft-modified with an unsaturated carboxylic acid or its 
anhydride. 

The above linear-chain and low-density polyethylene is a copolymer of ethylene with a 
small proportion of ct-olefin and the density is in the range of 0.900-0.940 g/cm 3 , preferably 
0.905-0.930 g/cm 3 . The a-olefin usable in the copolymer is selectable from 1-butene, 1-hexene, 
1-octene, 1-decene, 4-methyl-l-pentene, etc. The degree of crystallinity of the linear-chain and 
low-density polyethylene determined by using X-rays is generally over 40%, and the melt flow 
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rate at 190°C with a 2160 g load is generally in the range of 0.1-50 g/10 min, preferably 0.2-20 
g/lOmin. 

On the other hand, the ethylene-a-olefin copolymer is low-crystalline or amorphous, the 
degree of crystallinity measured by using x-ray diffraction being below 30%, preferably below 
20%. With respect to the proportion of ethylene and a-olefin, the copolymer contains 60-90 
mol%, preferably 70-85 mol% of ethylene and 10-40 mol%, preferably 15-30 mol% of a-olefin. 
Furthermore, the density is generally below 0.900 g/cm 3 , preferably in the range of 0.860-0.895 
g/cm 3 . As an a-olefin in this case, there are, for example, propylene, 1-butene, 1-hexene, 
1-octene, 1-decene, 4-methyl-l-pentene, etc. Furthermore, the melt flow rate of the copolymer 
measured at 190°C with a 2160 g load is preferably in the range of 0.3-50 g/10 min, especially 
0.5-20 g/10 min with respect to extrusion workability, optical characteristics, etc. 

At least a portion of either or both of the two kinds of copolymers described above is 
graft-modified with an unsaturated carboxylic acid or its anhydride. Specifically, either or both 
may be used as graft-modified copolymers, or alternatively, a composition of graft-modified and 
unmodified copolymers may be used. 

In any case, the amount of unsaturated carboxylic acid or its anhydride grafted in the 
component (Bi) is in the range of 0.03-7 wt%, preferably 0.05-5 wt%. As an unsaturated 
carboxylic acid or anhydride in this case, there are, for example, acrylic acid, methacrylic acid, 
fumaric acid, nadic acid, maleic anhydride, itaconic anhydride, nadic anhydride, etc. 

The mixing proportion of the linear chain and low-density polyethylene component and 
the ethylene-a-olefin copolymer component is 10-50 wt%, preferably 15-40 wt% of the latter 
added to 50-90 wt%, preferably 60-85 wt% of the former. If the proportion of the former is /4 
smaller than the above range, the bonding strength at high temperature is reduced, and on the 
other hand, if the amount is larger than the above range, the bonding power at room temperature 
is reduced, and the optical characteristics become poor. 

As a tackifier resin (B 2 ), there are, for example, aliphatic hydrocarbon resins, alicyclic 
hydrocarbon resins, aromatic hydrocarbon resins, polyterpene-type resins, rosins, styrene-type 
resins, coumarone resins, indene resins, etc. 

Specific examples of aliphatic hydrocarbon resins are polymers of C4-C5 mono- or 
di-olefins such as 1-butene, isobutylene, butadiene, 1,3-pentadiene, isoprene, piperylene, etc. 
Specific examples of alicyclic hydrocarbon resins are resins prepared by polymerization of the 
diene components of a spent C4-C5 fraction after cyclization and dimerization, resins prepared by 
polymerization of cyclic monomers such as cyclopentadiene, etc., and resins prepared by 
hydrogenation of the aromatic nucleus of aromatic hydrocarbons resins; and aromatic 
hydrocarbon resins are resins comprising C9-C10 vinyl aromatic hydrocarbons such as 
vinyltoluene, indene, a-methylstyrene, etc., as a main component. Specific examples of 



x 

€0 



Si 

m 

09 



CO 

3 



6 



polyterpene-type resins include a-pinene polymer, P-pinene polymer, dipentene polymer, 
terpene-phenol copolymer, a-pinene-phenol copolymer, etc. Specific examples of rosins are gum 
rosin, wood rosin, tall oil, etc., and their modified products, which are prepared by using various 
modification means such as hydrogenation, disproportionation, dimerization, esterification, etc. 
Specific examples of styrene-type resins include polymers of styrene, vinyltoluene, 
a-methylstyrene, isopropenyltoluene, etc. Those tackifier resins described above may be 
graft-modified with maleic anhydride, maleate, etc. 

The use of those aliphatic or alicyclic hydrocarbon resins among those tackifier resins 
described above is preferable considering compatibility with component (Bi). The compounding 
of the (Bi) and (B 2 ) components is carried out by adding 5-30 wt%, preferably 10-20 wt% of the 
latter to 70-95 wt%, preferably 80-90 wt% of the former. If the proportion of the component (B 2 ) 
compounded is smaller than the above range, the interlayer bonding power does not become 
large, and this becomes a significant problem in a film laminate wherein the thickness of each 
layer is thin. On the other hand, if compounding proportion is larger than the above range, the 
MFR becomes too high, the laminate production by co-extrusion becomes difficult, furthermore, 
the cohesion force of the resin is reduced, and the interlayer bonding power after bending and 
folding is reduced. 

In this invention, a crystalline polyethylene layer (C) is formed further adjoining the 
above layer (B). The degree of crystallinity of this crystalline polyethylene is generally 40% or 
higher, and specifically, there is, for example, polyethylene prepared by a high-pressure process, 
linear-chain low-density polyethylene, high to medium-density polyethylene and polyethylene 
copolymers prepared by a high-pressure process with a small amount of a copolymer component 
such as vinyl acetate, (meth)acrylate, etc. The use of high-pressure process polyethylene and 
linear-chain low-density polyethylene among them is preferable with respect to moldability, cost, 
thermal stability, etc. The melt flow rate of such crystalline polyethylene at 190°C with a 2160 g 
load is in the range of 0.5-100 g/10 min, preferably, 1 .0-10 g/10 min. 

The laminate of this invention can be prepared by using co-extrusion. The thickness of 
each layer is optional, but desirably, the modified PET layer (A) is 5-40 m\xm thick, preferably 
10-20 m^im thick, the polyethylene composition layer (B) is 2-30 m\im thick, preferably 
5-20 m^im thick, and the crystalline polyethylene layer is 5-40 m^m thick, preferably 10-20 
mjim thick. By adopting such a layer structure, the interlayer bonding power, especially the 
interlayer bonding power at high temperature is excellent even if the lamination is carried out by 
using co-extrusion, and the curling tendency of the prepared laminate can be maintained at a 
negligibly minimum level. Furthermore, the prepared laminate has suitable softness and 
pliability, and the handling is easy. When the prepared laminate is to be heat-sealed by joining 
the layer (A), the sealing formed is more stable than that of heat-sealing of a single layer 
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modified PET and without any fluctuation. Furthermore, the frequency of pinhole generation at 
the time of bending and folding processing can be reduced markedly. Each of the inner and outer 
layers of this prepared film can be compounded with, if necessary, additives such as an 15 
antioxidant, agent providing a slipping property, etc. 

The laminate of this invention may be used as a packaging material for various 
applications as is, and with a base material such as paper. Aluminum foil, nylon film, PET film, 
etc., may be bonded to the crystalline polyethylene layer (C) of the laminate of this invention 
through an adhesive layer to prepare a material for the production of multilayer packaging 
materials. In this case, it is possible to prepare a desired multilayer packaging material easily by 
using dry lamination or sandwich lamination because the laminate of this invention has a 
crystalline polyethylene layer, which can be easily used in lamination processing. For example, a 
multilayer packaging material prepared by laminating a paper-containing layer to the laminate of 
this invention as described above is usable for paper containers. 

Effect of the invention 

This invention provides a laminate having excellent flavor retainability, heat sealability, 
pinhole formation resistance and hot packaging properties. This laminate can be usable as is or 
preferably after laminating further with other base materials to obtain a packaging material for 
various applications, especially suitably used for packaging of food and drink products with 
flavor components. 

Application examples 
Application Example 1 

To 100 parts by weight of an ethylene- 1-butene copolymer having a 1-butene content of 
15 mol% (EBR, degree of crystallinity of 10% and MFR of 3.5 g/10 min), 0.5 part by weight of 
maleic anhydride (MAH) and 0.10 part by weight of a radical polymerization initiator, 
2,5-dimethyl-2,5-di(tertiary-butylperoxy)hexane-3 were added, and the mixture was kneaded in 
an extruder (40 mm diameter extruder, L/D=28, modification temperature 200-240°C, screw 
rotation: 40 rpm) to synthesize a maleic anhydride graft-modified ethylene- 1-butene copolymer. 

A mixture of 30 parts by weight of the maleic anhydride-modified prepared product, 55 
parts by weight of a linear-chain and low-density polyethylene (copolymer with 
4-methyl-l-pentene, density of 0.910 g/cm 3 and MFR of 2 g/10 min) and 15 parts by weight of a 
hydrogenated petroleum resin (Arakawa Kagaku Alkon P-125) was fed to a 65 mm diameter 
single axial extruder, the mixture was melted and granulated ar 200°C. The mixture was used as 
a resin for layer B. 
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As a resin for layer A, a 10 mol% isophthalic acid-containing polyethylene terephthalate 
(isophthalic acid/terephthalic acid/ethylene glycol = 10/40/50 mol ratio) was used, and as a resin 
for layer C, a high-pressure process low-density polyethylene with an MFR of 1.6 g/10 min was 
used. 

Those resins for layers A, B and C were fed to a 3-layer cast film molding machine, and a 
3-layer film was prepared by using a feed block. The film molding conditions used were as 
follows. 
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Film-molding speed: 20 m/min 

Film total thickness and thickness ratio 

Total thickness: 50 ^tm 

Thickness film layer ratio: A/B/Ol/1/1 



The results obtained for the interlayer bonding power between layer A (modified PET 
layer) and layer B (adhesive resin layer) of the prepared film at room temperature (23 °C) and 
high temperature (60°C) are shown in Table 1, those on the fracture point strength at the 
breaking point and elongation at the breaking point of the prepared film are shown in Table 2, 
and furthermore, the results on the heat-sealing strength with heat-sealing of the modified PET 
layer are shown in Table 3. 

As is apparent from the results shown in Table 1 -Table 3, the bonding power between 
layers A and B is satisfactory for a general packaging material, and the bonding power at high 
temperature (60°) is also good. Furthermore, in the case of a modified PET single layer film, the 
elongation is 0, whereas the 3-layer film of this invention shows suitable elongation, and the 
heat-seal strength is stable in a wide temperature range from low temperature to high temperature. 
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Application Example 2 

A film was prepared similarly as with Application Example 1 except that the resin for 16 
layer C was an ethylene-methacrylic acid copolymer resin (9 wt% of methacrylic acid, MFR of 
3 g/10 min), and its performance was evaluated. The results obtained are shown in Table 1 -Table 
3. The prepared film showed also good performance results with respect to room temperature 
and high temperature interlayer bonding power, film breaking point elongation, heat-seal 
strength, etc., as a material for forming a sealing layer. 

Comparative Example 1 

A pre-mixture of 30 wt% of the same maleic anhydride graft-modified ethylene- 1-butene 
copolymer as used in Application Example 1, 55 wt% of an ethylene-propylene copolymer 
having a propylene content of 20 mol% (EPR, degree of crystallinity of 3%, MFR of 
1.0 g/10 min) and 15 wt% of a hydrogenated petroleum resin (Arakawa Kagaku Alkon P-125) 
was fed to a 65 mm diameter single axial extruder, melted at 200°C and granulated. A 3-layer 
cast film was molded by using the same procedures as those used in Application Example 1 
except that the mixture prepared as described above was used as the resin for layer B. The total 
thickness of the prepared film was 50 \xm, the thickness ratio of the respective layers was 
A/B/C=l/1/1. 

Table 1 shows the results on the interlayer bonding power between layer A (modified 
PET layer) and layer B (low-crystalline bonding resin layer) of the prepared film at room 
temperature (23°C) and high temperature (60°C). The prepared film showed satisfactory bonding 
power at room temperature, but the bonding power was markedly reduced at high temperature, 
and it was found to be unsuitable as an inner layer of a packaging container requiring 
heat-resistant bonding strength at the time of hot filling. 

Comparative Example 2 

A 3-layer cast film was molded by using the same procedures as those used in 
Application Example 1 except that 30 parts by weight of the same maleic anhydride 
graft-modified product (maleic anhydride-modified EBR) as that used in Application Example 1 
and 70 parts by weight of a linear-chain and low-density polyethylene were melted, mixed and 
granulated to obtain a resin for layer B. The total thickness of the prepared film was 50 jxm, the 
thickness ratio of the respective layers being A/B/C=l/1/1 . 

Table 1 shows the results on the interlayer bonding power between layer A (modified 
PET layer) and layer B at room temperature. 
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The room temperature bonding power between layers A and B of the prepared film was 
found to be low, and the material was found to be unsuitable for a sealing layer of soft packaging 
materials receiving frequent bending and folding. 



Table 1 

Interlayer bonding power between layers A and B in a A(modified PET)/B (bonding resin)/C 
(polyethylene) 3 -layer film 
Total film thickness: 50 jxm 

Thickness ratio of respective layers was A/B/C=l/1/1 
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Interlayer bonding power (N/15 mm) 
Measurement temperature (°C) 

Application Example 

Comparative Example 



Peeling speed: 300 mm/min 



Table 2 

Breaking point strength and breaking point elongation of film 
Total film thickness: 50 ^im 

Thickness ratio of respective layers was A/B/C=l/1/1 
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Key: 1 Strength Mpa 

2 Elongation % 

3 Vertical 

4 Lateral 

5 Application Example 



Measurement conditions: same as those in JIS K-6781 

Tensile speed: 500 mm/min 



Table 3 

Heat seal strength 

Total film thickness: 50 \im 

Thickness ratio of respective layers was A/B/C=l/1/1 
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Key: 1 Heat seal strength N/15 mm 

2 Sealing temperature °C 

3 Application Example 



Heat-sealing equipment: Toyo Seiki Bar Sealer 

Heat-sealing conditions 

Sealing pressure: 2 kg/cm 2 actual pressure 

Sealing time: 0.7 sec 

Peeling speed: 300 mm/min 



